The family farmer's knowledge about floodplains agroecosystems dynamics is part of agrobiodiversity conservation cognitive strategies. This is because the conservation in floodplains is conditioned by the ecophysiological adaptation to the period and flood gradient of the agricultural lands and by the transformations promoted in the environment by the waters pulse. The aim of this study was to understand the cognitive strategies expressed in the organized meaning of agroecosystems by local knowledge, related to the geomorphological dynamics of the Aramaçá Island, Amazonas, Brazil. In this research, the Case Study and Ethnoecology were adopted as approach, taking the systemic complexity paradigm as a theoretical framework. To do so, it was necessary to establish a dialogue with the local knowledge through multitemporal analyses of satellite images, historical series of hydrological data, as well as cartographic documents of the locality. The floodplains amphibian mark, as a living organism in permanent autopoietic process, seems to be imprinted in the family farmer's knowledge. In order to live in the floodplains and of floodplains, it is necessary, above all, to develop a cognitive ability capable of understanding not only the rivers action on the lands, but also that of the lands on the rivers as well. Therefore, the geomorphological dynamics in the spaces managed by the family farmers impose on them, risks and uncertainties, demanding from them strategies that allow knowing and dealing with this complexity.
Introduction
Recent studies in the Brazilian Amazon have demonstrated the fundamental role of family agriculture in the conservation of agrobiodiversity, that is, in maintaining the evolutionary dynamics of cultivated species, as well as the complex agroecosystems of floodplain and "terra firme" rain forest [1] [2] [3] . The authors argue that the production strategies and techniques used by family farmers make it possible to generate a sufficient diversity of products to meet the food demands of the families, maintaining a high level of agricultural diversity, especially in the Amazonian floodplains.
In order to understand the dynamics of the floodplain agroecosystems in their complexity, it is important to consider the geomorphological processes, especially by the active river dynamics in the changes of the landscape of the floodplains. Floodplains are highly dynamic systems subject to erosion processes, transport and deposition of fluvial sediments, resulting in diverse landscapes composed of different geomorphological units [4] . The specialized knowledge shared by family farmers about the dynamics of agroecosystems is part of the cognitive strategies indispensable for the formulation of agrobiodiversity conservation strategies. This is because the cultivation, management and conservation of the genetic variability of the plant species in the floodplain agroecosystems are strongly conditioned to the ecophysiological adaptation of the species to the period and to the flood level of the arable land, as well as to the transformations promoted by the flood pulse in the environment in question [5] .
This flood pulse varies slowly presenting a predictable annual cycle according to dry or rainy seasons [2] . The average length of flood depends on the precipitation, discharge and topography of the alluvial plain [6] , which together with other correlated phenomena constitutes a complex process of water circulation throughout the environmental system, and enlarges the notion of flood pulse to waters pulse. The dynamics of the waters determine the morphology of the river bed and the structure of the floodplain. These processes are part of the experiences experienced by family farmers in the Solimões River floodplain, being present in each strategy of knowing and acting, integrating a specialized knowledge of the place where they live and endowing it with organized meaning [7] .
The choice of the Alto Solimões microregion, Southwest Amazonian mesoregion, a triple frontier area between Brazil, Colombia and Peru [8] , was due to the presence of family farms characterized by adopting forms and production techniques, whose fundamental element is the specialized knowledge about the pulse of the waters and the geomorphological dynamics of agroecosystems. Another Therefore, our objective was to understand the family farmer's cognitive strategies with regard to the geomorphological dynamics of Aramaçá Island, Amazonas, Brazil. To do so, it was necessary to establish a dialogue with the local knowledge through multitemporal analyzes of satellite images, historical series of hydrological data, as well as cartographic documents of the locality.
Material and Methods
The study was carried out from January 2012 to December 2016 in São José locality, Benjamin Constant, Amazonas. The locality is part of an Agro-extractive Settlement Project, located on an island of the Solimões River with a total area of 10,781 ha known as Aramaçá ( Figure 1 The study was based on the Multiple Case Study model [11] , with the systemic complexity paradigm. As a guiding principle of the methodological strategy we used the interdisciplinary approach and the precepts of ethnoecology [12] . Dialogue with local knowledge was established through multitemporal analyzes from five satellite images (Table 1) , from historical series of hydrological data, as well as cartographic documents of the locality, in a single georeferenced analytical system. In the selection of the period to compose the multitemporal analyzes, the different historical events highlighted in the family farmers talks were considered, associated with the availability and quality of satellite images (low coverage of clouds 
Results and Discussion
The Solimões River, when entering Brazilian territory approximately the Aramaçá Island, forks itself forming two main channels, one to the south keeping the denomination of Solimões River and another to the north denominating Paraná Aramaçá. Paraná is the locally used term for the natural lateral channels to rivers in the Amazon. When reconnecting, the channels delimit the Aramaçá Through the network of channels and "paranás", it passes much of the local production and products from other localities. Because of the fluvial dynamics of the Solimões River the local population has been experiencing the migration of the main channel of the river. In turn, channel migration is related to the geometry and movement of the dunes in the riverbed. Throughout the gutter, visible in the image (Figure 3 ), the characteristic undulation of the fluvial dunes stands out. These contribute to the local geomorphological dynamics, influencing erosion-deposition processes, altering sediment transport rates by trawling and modifying the location of the main channel of the river [19] .
In spite of the difficulty of in situ visualization, considering the amount of sediment transported by the Solimões waters, the family farmers of Aramaçá Island describe this process with temporal and spatial details to the point of foreseeing, with some concern, a possible closure of the arm right in the near future.
The almost daily navigation of the river, often shared with other farmers, constitutes a rich space/moment of continuous reconstruction of the local knowledge about the dynamics of the river. The positioning of a tree at the margin, from a root attached to the river bed, from a forming point of land, from the resistance of the current to the action of the propeller of the motor of the vessel, or the alteration of the velocity of the water flow in certain parts of the river, are important signs in the day to day of those that circulate along these paths and constitute a complex local system of guidance for navigation.
The changes in the navigation of the main channel of the Solimões River are represented in Figure 4 , constructed from the reports of the family farmers, data of bathymetric survey recorded in navigation chart for the year 1958 and navigation According to reports from family farmers, under normal conditions, even in the summer period precipitation is sufficient for the maintenance of cultivated species, reducing the work with the watering of plants. However, years of extreme drought with strict summer can result in the compromise of the production of some species less tolerant to water stress, especially the vegetables. This is because, under these conditions, access to water becomes much more difficult.
The prolonged drought of the river can also have negative consequences for the flow of production, supply and mobility of families. In 2010, the drought recorded the lowest historical level, with the aggravation of prolonging the time of the river quota below 3.8 m for more than three months, when the normal one is little more than one month. Although the intensity of the events, both dry and full, deserving the attention of family farmers, is the duration of the events that most concern them. For this particular aspect, family farmers usually discriminate the river regime for two periods established by the universe of work, the period with land available to the crop and the period without availability of land to the crop. The expectation of every year is to be able to count on eight to ten months of land to work. Periods far below and far above this range represent family farmers' need for adaptive strategies of work techniques and relationships.
In describing their life histories marked by profound transformations, the families of the São José Community presented, living scenarios with physical, biological and anthropogenic components interacting in time and space and constituting the landscapes of agroecosystems, not as an undifferentiated space, but rather organized, known and endowed with value, the "place" of living and working [24] . The landscape results from this "... dynamic combination of physical, biological and anthropic elements that, by reacting dialectically, make the landscape a unique and inseparable whole." [25] .
The spatial variation of landscape units in agroecosystems, in turn, is subject to change every flood period, a fundamental aspect for family farmers when deciding where, when, how much and what to plant. When analyzing a landscape, both in real and from satellite images, the smallest elementary observable physiognomy corresponds to the component or unit of the landscape [26] . These units are elements whose physiognomies give information about their functionality, as well as providing indicators indicating trends in landscape dynamics.
Thus, each landscape represents a percentage of constituent-composition components and a particular arrangement of components in set-configuration [22] . The "restingas", when stabilizing and persisting to the pulse of the subsequent waters, began to receive the plant colonization by the ecological succession originating the new lands ("terras novas"), as can be evidenced in the discourses of local family farmers.
Family farmers describe this process in detail and even indicate the species characteristic of the initial stage of primary succession in shallow floodplain islands, such as the tacana (Gynerium sagittatum (Aubl.) P.beauv) and the embaúba (Cecropia latiloba Miq.). Tacana is a pioneer species of herbaceous habit, together with the canarana (Echinochloa polystachya (HBK) Hitchcock) and the murim grass (Paspalum fasciculatum Willd., Fluegge), the dominant pioneer species in Solimões-Amazonas of sandy soils with higher currents [27] . Embaúba, also a pioneer, is an arboreal habit species, dominant in soils with higher content of silt and tolerant to floods and sediments [28] .
The predominance of sandy soils on the new beaches favors colonization by pioneer herbaceous species, providing a relative stabilization to the area and offering greater resistance to the flow of river waters [29] . Thus, thinner sediments are deposited on the beach raising the level of the same and reducing further the current in the place. This makes possible the formation of the first closed forest units, composed, mainly, by the embaúba (Cecropia latiloba Miq.). The first units create conditions for increasing the density and diversity of trees and, consequently, elevation of sedimentation rate with effects on local topography.
The geomorphological dynamics of the Solimões River influences the vegetation succession in the floodplains, creating different habitats over time. There are three important habitats in the floodplains, the high "restinga", the low "restinga" and the "chavascal", resulting from the influence of different heights and durations of the floods [30] . These habitats, in turn, present different physiognomic types of vegetation with variation in terms of composition and structure.
The term "restinga" is often used by local family farmers to differentiate higher portions of land. However, for habitat typification, it is recommended that the The high and low floodplain ("várzeas") differ in relation to the structure and composition of species, reflecting the topography of the environment. However, both are characterized by the dominance of typical tree species, probably because of the adaptability to flood stress [31] . In the case of low floodplain, due to the occurrence of differentiated successional stages, there are variations in terms of structure and composition of species, increasing complexity with the advancing age of the area.
Family farmers, in reporting the tree species existing on the island, also differentiate the older part of the island, high floodplains ("várzea alta"), the more recent low floodplains ("várzea baixa"), pointing to species typical of these environments and some of occurrence in both, a characteristic aspect of process of ecological succession. In referring to the species, family farmers reveal some attributes used in forest ecology studies to characterize the different ecological groups in tropical forests [31] , such as wood density, tree growth rate, among others. Hardwood, in turn, is characterized by being high density, heavy and resistant much used in construction and as posts and stakes for various purposes of use.
In the hypsometric map, based on the Brazilian Geomorphometric Database-TOPODATA [13] , it is possible to observe the location of the portions of land that, in the beginning, would configure the high floodplains and the low floodplains ( Figure 6 ). The first one consists of land portions varying from 80 - floodplain" in stages of initial and late secondary succession [29] . According to local information, these spaces are eventually accessed by family farmers for plant extraction and, to a lesser extent, for hunting.
Behind the "restingas" the terrain declines smoothly, delimiting lower areas, constituting the "chavascais" (class 65 -70 m) [30] . When the depression in "chavascal" is more pronounced, the "poço" [3] forms an important part of the landscape recognized by local family farmers, characterized by maintaining water depth even in the dry season. "Chavascal" and "poços" guarantee family farmers access to the water used for manual irrigation of those cultivated species most susceptible to water stress in the summer, such as vegetables.
In the detail of Figure 6 , one can verify the positioning of familiar agroecosystems in the São José Locality, arranged transversely to the "restingas". These "Sítios" may also occur far from home, a situation not common to "quintais".
In The "capoeiras", representing fallow areas, were found in practically all family agroecosystems (80%), varying from 0.22 ha to 3.48 ha. The fallow technique generally applies in the higher areas where the process of nutrient deposition by floods is less intense, extending for two to four years, depending on the need.
The fallow is a technique of soil management used by family farmers in agroecosystems of "terra firme" rain forest and high floodplains whose main purpose is the recomposition of the soil properties after crop cycles [33] . In addition to promoting improvements in the natural fertility of the soil, other benefits result from the practice of fallow as the control of pests, diseases and invasive herbs. 
Conclusions
In order to live in the floodplains and floodplains, it is necessary above all to develop a cognitive ability capable of understanding the river's action on the lands and recursively of the lands on the rivers. The geomorphological dynamics in the spaces managed by the family farmers impose on them, a high degree of risks and uncertainties, demanding, on the part of these, strategies that allow knowing and dealing with this complexity. Therefore, the amphibian mark of the floodplains, as a living organism in permanent autopoietic process, seems to be imprinted in the knowledge of the family farmers of São José.
In this perspective, it is relevant to consider the existence of a complex relationship between the dynamics of the floodplains agroecosystems and the strategies of conservation of agrobiodiversity. The landscape units are mutually articulated in a feedback form giving shape to the agroecosystems, so the analysis of the parts only in a segregated way becomes less useful, requiring a temporal analysis of the landscape configuration considering, in their complexity, the factors that influence these dynamics. The "way of the waters", recommended by the family farmers of the São José locality as the guiding principle of the study, allowing the understanding of the dynamics of the landscapes of the agroecosystems of Aramaçá Island, also revealed the cognitive strategies printed in the local knowledge, possible to be seen by the epistemological cut proposed in the paper.
It is worth mentioning the fact that the oldest families have in their memories details of the environmental history of the place where they live, Aramaçá Island, a fundamental aspect for the identification of landscape units and understanding of the dynamics of local family agroecosystems.
